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Selection of Central Office Names 


ITH the growth of the telephone business in 
large cities, a number of interesting problems 


have developed in the selection of suitable cen- 
tral office names. 

In the early days of the telephone business, it was 
possible for one subscriber to secure connection with an- 
other subscriber by passing the name of the desired sub- 
scriber to the operator. With only a few subscribers, 
the operators were readily able to memorize their names, 
In very small communities the operators still call sub- 
scribers by name. 

With the rapid increase in the number of telephones, 
it soon proved impractical to handle calls on this basis. 
Each subscriber was given a number, consisting of the 
necessary number of digits but no office name. Sub- 
scribers were required to call by number instead of by 
name. The telephone directory was a necessity thereafter. 

As the business continued to grow in the larger cities, 
the physical capacity of the first office was reached and 
it became necessary to open what were termed “branch 
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offices.”” This brought with it the need for names for 
the various offices. Usually the first office was called 
“Main.” Frequently the names “East,” ““West,” ‘“North,”’ 
and “South” were used for these relieving offices. Occa- 
sionally the name ‘Branch’ was used. Some of these 
names are still encountered in many multi-office cities 
throughout the country. 

As the number of telephones continued to increase 
and new offices were necessary, the compass points failed 
to yield enough names. When this condition was reached, 
the practice sometimes followed was to select names 
having a particular significance in the locality served by 
the office in question. For example, if there was a large 
public market in the area served by the new office, the 
name “Market” might be used. If there was a well 
known park adjacent to the office area or in it, the name 
of the park might be used. Frequently the office took 
the name of the street on which it was located. 

In some cities, the opposite plan was adopted and 

names were selected that were devoid of any local sig- 
nificance so that they could be used in any part of the 
city. The names of trees met this condition satisfac- 
torily and in those cities names like “Cherry,” “Hickory,” 
“Walnut,” and “Filbert” will be encountered. Both plans 
seemed to work equally well as long as the new names 
were different in sound from the existing office names. 
_ As long as there were relatively few offices in a city, 
the selection of a new name was a simple matter. Those 
in the telephone company who were responsible for the 
selection could discuss the matter, consider several pos- 
sible names, compare them with existing names to avoid 
conflicts in sounds, and finally decide on the name on 
the basis of judgment. This method still meets the re- 
quirements in small multi-office cities, but it proved in- 
adequate for the large cities years ago chiefly because 
of the difficulty of comparing the proposed new names 
with the numerous existing names without some sort of 
telephonic test. 
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The fundamental method of selecting names for new 
offices in all large cities is the same although there are 
minor differences in the detailed processes for carrying 
out the work. The first step is to select a large group 
of possible names. Usually every available source of 
English names is explored, including street address guides, 
dictionaries, encyclopedias, etc. The last list for one 
large city resulted in an initial list of 100,000 names 
selected from 70 sources of information. 

The next step is to eliminate from this list all names 
that are identical with existing central office names or 
that are obviously very similar to them. With 75 to 170 
of these names in use in some of the large multi-office 
cities, this process results in the elimination of several 
hundred names. 

In most of the large cities, a subscriber calls a number 
in many nearby toll towns just as he calls a number in 
his own exchange area. It is therefore necessary to elimi- 
nate from the list all names that are identical with or 
similar to the nearby toll points or to well known but 
more distant toll points. The toll area considered some- 
times involves 200 to 300 names, so this second elimi- 
nation process reduces the list by several hundred more 
names. 

In the large cities where dial service is being extended 
new factors are introduced which require consideration 
in the selection of suitable office names. In listing a 
subscriber’s number in the telephone directory in the 
largest cities, the first three letters of the office name are 
capitalized. When a dial subscriber calls another sub- 
scriber in the same city, he dials the first three letters 
of the office name and then the digits of the number. In 
dialing the three letters, he really dials the digits associ- 
ated with those letters on the dial, as will be seen on the 
accompanying illustration. 

For technical reasons, no letters are associated with 
the digits “1” and “0,” and two letters of the alphabet 
are omitted. Since the letters ‘“Q” and “Z”’ seldom ap- 
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pear among the first three letters of names suitable for 
central offices, these two letters are omitted. 

When a subscriber desires to dial a number like ‘“OAK- 
land 1234,” he dials the first three letters of the office 
name followed by the four digits of the number. When 
he dials the letters “OAK,” he really dials ‘625,”’ which 
is the numerical code for Oakland office. 

Suppose that the name “MAJestic”’ were being con- 
sidered as a suitable name for a new office. The letters 





“MAJ” however, correspond to the numerical code 
“625,”’ also with the name “OAK land” already in use, 
it would therefore be necessary to reject the name 
“MAJ estic” and all other names having the numerical 
code ‘625.” 

For reasons of economy that are somewhat technical, 
it is desirable to select names that will fall within the 
range of 200 numerical codes in all large cities, with one 
exception and in that case 400 numerical codes are avail- 
able. When the present number of numerical codes is 
exhausted, an increase may be made by installing new 
apparatus in each office but as this is expensive it is desir- 
able to select names within the range of the available 
numerical codes as long as this can be done. 

The introduction of dial service in each of the large 
cities has been accompanied by the change of some of 
the existing names because two or more names had the 
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same numerical code. Subsequently, in selecting names 
for new offices, many that were otherwise satisfactory 
have been rejected because their numerical codes con- 
flicted with those of existing offices. 

Continuing then with our consideration of the list of 
names suitable for new offices, it is necessary to elimi- 
nate the names which have numerical codes conflicting 
with the codes of an existing central office. This process 
results in a very drastic reduction in the list of possible 
names. 

Because of the dialing requirements, it is also nec- 
essary to eliminate names which may be spelled in more 
than one way in the first three letters. To illustrate, 
the name “REY burn” would be rejected because it might 
frequently be spelled ‘““WRAyburn.” Some names that 
are now in use are subject to this sort of variation in 
spelling and would not meet requirements if they were 
being considered for new offices. However, as a change 
would involve many thousands of subscribers, and as 
the names have been well established through long use, 
they have been continued. 

Since some dial subscribers confuse the black letter 
“OQ” with the red figure, ‘0,’ and the black letter 
“T”’ with the red figure ‘1,” names beginning with the 
letters ‘‘O” and “TIT” are usually eliminated from the list 
of possible new names, although a few such names that 
have been in use for years are still retained. 

The next step is to test the proposed names phoneti- 
cally. A list is prepared containing present and proposed 
names and in some cases the names of the nearby toll 
towns. Several copies are made, in some cases as high 
as 150 copies being necessary. An operator then reads 
the list of names over a telephone circuit to another 
operator who writes down the names as she understands 
them. This process is repeated many times with many 
operators, each operator receiving and recording the list 
of names only once. Each proposed name may be read 
over the circuit in this manner from 50 to 1,000 times, 
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depending on the routine of the company making the 
tests. The larger the city, the greater the need for a 
quantity of tests because of the greater likelihood of con- 
fusion with existing names. 

After these tests are completed, the names are then 
rated depending on the number of errors that are made 
in passing them over a telephone circuit. Many names 
are, of course, eliminated because of the difficulty of 
understanding them clearly over a telephone circuit. 

As stated above, the dial offices in the largest city 
are arranged at present for 400 numerical codes and in 
the other large cities for 200. Many of these codes are 
of course in use. A list is then prepared showing the 
total codes in use and the total available. Opposite each 
available code, an entry is made of the name or names 
represented by that code that obtained a high rating in 
the transmission test. For the next few years this list 
serves as a basis for the selection of new office names. 

Having met the phonetic and dial requirements, the 
process is thereafter one of judgment. One syllable 
names usually show up poorly in the transmission tests. 
Two or three syllable names are obviously preferable to 
the longer names but occasionally a longer name must 
be selected. It is not always possible to select a name 
that has local significance in the area where it is to be 
used but the name selected should not have local signifi- 
cance in some other area. For example, if the name 
“BATtery” met all other requirements, it would be suit- 
able for a new office in lower Manhattan but not in 
the Bronx section of Greater New York. 

When the general department heads of the telephone 
company have agreed on a name that meets all require- 
ments and is, in their judgment, the most suitable of 
those available, executive approval must be obtained 
before the name is authorized. This whole process is 
usually completed a year or more before the new office 
is ready for service. 

The new name is then assigned to the lines in some 
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existing office that are to be cut to the new office. New 
subscribers in the area affected are given a number pre- 
fixed by the new office name. When the new office is 
ready for service, the lines bearing the new name may be 
transferred to the new office without requiring any co- 
incident change in the number that a subscriber must 
call to reach one of them. 

This rather brief outline necessarily omits many de- 
tails that are important in actually performing the work 
incident to the selection of central office names in a 
large city but perhaps it will serve to show that there 
are many factors requiring consideration in selecting suit- 
able names and that thorough consideration is given to 
these factors before a new name is finally selected. 


A. E. Van HAGan. 
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Permalloy: The Latest Step in the 
Evolution of the Loading Coil 


O other country in the world compares with 
the United States in the extent and scope of 


the research and development work of a funda- 
mental character which is carried on for the purpose of 
improving the telephone system. 

In the past, scientific and engineering work of this 
nature has brought America’s telephone service to its 
existing high standard which sets the pace for the rest 
of the world. At present, the research and development 
activities of the Bell System are continuously directed 
to advancing the telephonic art still further and are 
constantly expanding in proportions and importance. 
It has been demonstrated that research and development 
work is an essential factor in maintaining American 
telephone practice in its premier position. 

Many of the noteworthy advances made in the 
Laboratories of the Bell System, culminating in new 
instrumentalities useful in rendering improved tele- 
phone service, have been the direct result of original 
research work in fields that are closely related to the 
ultimate structure of matter and the forces involved 
in molecular and atomic reactions. In all of these 
activities of applied science, the goal is to make it pos- 
sible to talk farther and better and cheaper; to put the 
telephone within reach, not only of the patron’s hand, 
but also of his pocketbook. Americans are now within 
easy talking distance of each other, whether they be far 
separated within the borders of their own land, or so- 
journing in Mexico, Cuba, Canada or Great Britain. 

Because of the standardized operating practices in 
the Bell System, an improved operating method finds 
promptly, a nationwide application. Because of stand- 
ardized apparatus and equipment, there exists a basis 
upon which to introduce a real improvement when it is 
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made. If everything varied from everything else, there 
would be no definite point of departure from which to 
start to improve. The discovery of a better material 
or the invention and refinement of a perfected and more 
economical manufacturing process results in substantial 
savings as soon as the improved products take their 
places in the nationwide facilities of the System. An 
interesting illustration of a typical result of this con- 
tinuing activity is to be found in a recent improvement 
in a single item of plant equipment—the loading coil. 

This illustration is especially interesting because it 
shows the intimate interrelation of scientific research, 
manufacturing methods and construction practices. 

As is well known to those interested in telephony, 
loading is a practical method for increasing the efficiency 
of telephone circuits by equipping them at regular inter- 
vals with inductance coils of special design, known as 
“loading coils’. If loading coils had not been utilized 
in the plant of the Bell System, but instead, the same 
facilities for easy talking that exist today had been 
provided by using larger copper wires (as would have 
been physically possible), the plant investment would 
have been greater than it is at present by fully one- 
third of a billion dollars. 

The principal fields of application for loading coils 
are (1) in the case of the longer trunk circuits inter- 
connecting the central offices in the larger cities and (2) 
in association with the successful type of telephone 
repeater developed in the Bell System Laboratories, per- 
mitting the use of lead covered cables instead of wires, 
spread out on crossarms, for the groups of circuits that 
link together distant cities. Due to the application of 
these devices, an extensive network of interurban cables 
now ties together the chief cities of the northeastern 
portion of the United States, extending from Portland, 
Maine, to Washington, D. C., and west to Milwaukee, 
Chicago and St. Louis. In this connection it may be 
said that plans have matured for important extensions 
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and additions to this existing cable network which will 
not only provide additional facilities to keep pace with 
the growing needs of many communities but will also, 
as far as is humanly possible, safeguard the telephone 
service against the menace of storms of extraordinary 
severity. These new inter-city cables are being added 
to the plant each year in accordance with a carefully 
considered general plan. 


HISTORICAL 


For some time prior to the year 1900, it had been 
known to those skilled in the art of telephony, that the 
transmission efficiency of long telephone circuits could 
be improved by increasing their electrical property known 
as the “‘uniformly distributed inductance’. This knowl- 
edge did not, however, lead to practically beneficial 
results, because no one was able to suggest any feasible 
method of increasing this property of a telephone circuit 
without bringing in, at the same time, difficulties of one 
kind or another which were fatal. Numerous investi- 
gators sought unsuccessfully to simulate the beneficial 
effect of increasing the uniformly distributed inductance 
by introducing, into the circuit, inductance concentrated 
or lumped in the form of coils with cores of iron. 

Professor M. I. Pupin of Columbia University in the 
City of New York, and Dr. G. A. Campbell of the 
Staff of the American Telephone and Telegraph Com- 
pany, independently and nearly together in point of 
time, proved that if inductance coils were spaced along the 
telephone circuit in accordance with certain rules, 
the lumped inductance so added would act very nearly 
the same as though it were spread out uniformly along the 
circuit. But, to attain this desirable result, it was 
imperative that the proper relation should exist between 
the number of lumped inductances (loading coils) in a 
given circuit and the length of the electrical waves. In 
other words, the proper spacing of the coils along the 
telephone circuit was the key to the solution and it was 
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Fig. 1—Loading coil cases in a manhole showing method of connection to cables. 








Fig. 2—Cable loading coil of type used in 1904; complete coil above; wire core below. 
Fig. 3—Cable loading coil first used in 1916. Complete coil above; iron dust core and two 
core rings below. 

Fig. 4—Comparison to show reduction in size of case for 200 coils due to use of permalloy core. 
Fig..5—Left, coil with iron wire core. Center, coil with iron dust core. Right, coil with 
permalloy core; diameter 24% inches. 
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from failure to establish this fact that the earlier workers 
had failed. Priority in this mathematical-physical dis- 
covery was adjudged to Professor Pupin and the Amer- 
ican Company purchased his patent rights. But it was 
not then known how te make practical loading coils 
that the Associated Companies of the Bell System could 
employ successfully in improving the efficiency of their 
circuits. The problem of crystallizing the intellectual 
concept of loading into practical loading coils that could 
be used by the regular construction and maintenance 
forces in the operating field, was undertaken by a group 
of some of the most highly trained experts of the American 
Company’s Staff. A large amount of work was required 
to overcome electrical losses in the actual coils that 
otherwise would largely, if not wholly, have neutralized 
the expected benefits from loading. These electrical 
losses had to be overcome, a step at a time, by patient, 
exhaustive, scientific research. To make the invention 
practically useful it was necessary to develop coils of an 
efficiency much greater than any ever before made. To 
do this, doughnut-shaped cores were constructed, using 
iron of a special kind. This iron was drawn into a wire 
so fine that ten miles or more of it were needed to wind a 
‘ single core. And it became necessary to insulate all of 
this wire with a lacquer coating to prevent wasteful 
eddy current losses. Fig. 2 shows the types of cores 
and completed coils that came into use in 1904. On each 
half of one of these doughnut-shaped iron wire cores 
there were wound many turns of insulated copper wire. 
One of these latter windings was connected into one 
wire of the telephone circuit and the winding on the 
other half of the core was connected into the other wire 
of the telephone circuit. 


IMPORTANT DEVELOPMENTS 


While many important advances were made in the 
period from 1904 to 1916, one of the most noteworthy 
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steps in loading coil improvement was consummated in 
the latter year. It did away with the use of fine iron 
wire in the core, substituting for it a core built up of a 
pile of quoit-shaped rings of a new material, and fortu- 
nate it was that this development was completed at this 
time, for the dies, consisting of diamonds in which tiny 
holes were drilled, through which the fine iron wire had 
been drawn, were produced within the war zone in 
Europe, and as the supply of these essential tools for 
drawing the wire had been cut off by military operations, 
the further production of loading coils was threatened 
with serious interruption. Fig. 3 shows one of these 
cores built up of a series of rings. 

These rings were made by compressing insulated fine 
grains of iron. To obtain iron having suitable properties, 
it was deposited electrolytically on cathode plates sus- 
pended in tanks. After being deposited on these plates, 
the pure iron was stripped off, broken up into pieces 
about an inch square and ground to a fine dust in a mill. 
The individual grains of iron were insulated with an 
oxide coating and shellac and then pressed into rings 
at a pressure of one hundred tons on each square inch of 
their surface. So fine were the particles of iron, that a 
core of seven rings contained no less than thirty-five 
billion of them. This development was undertaken 
primarily to produce loading coils of greater magnetic 
stability and more uniform impedance than the wire 
core coils, and while it saved the day so far as the con- 
tinuous supply of coils was concerned, it also resulted 
in better coils and enabled a considerable saving to be 
made in their cost. 

By the year 1924, improvements having been made 
in the structure of fine wire cables which rendered them 
suitable for loading, a type of loading coil making use 
of a single thick ring (later two rings) for its core was 
developed principally for loading interoffice trunk cir- 
cuits in fine wire cables. This led to substantial savings 
in plant costs, not only by extending the field of use of 
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fine wire cables, but also by further savings in the cost 
of the coils themselves. At the same time, the general 
intelligibility of talks over the loaded trunk circuits was 
appreciably improved, due to the fact that the new 
loading system permitted the transmission of a wider 
frequency band, thus reducing line distortion effects. 


As a result of refinements in design and economies in 
manufacturing methods through the employment of 
higher speed processes, a further saving in certain types 
of loading coils was realized at the beginning of the year 
1926. This development was accomplished without any 
sacrifice in efficiency and, as it permitted a substantial 
reduction in the size of the coils, it assisted in overcoming 
a difficulty which was beginning to cause some appre- 
hension. Loading coils are hermetically sealed in large 
iron cases, in order to exclude the moisture which would 
be fatal to their operation. Fig. 1 illustrates some 
of these cases of coils placed in an underground manhole 
and also shows the “stub” or connecting cables, by 
means of which the connections are established between 
the loading coils in the cases and the main cable which 
is to be loaded. With the growth in the telephone plant 
in the larger cities, it was becoming increasingly difficult 
to find space in the manholes for the cases of loading 
coils, so that this improvement, which, by decreasing 
the size of the coils, permitted more of them to be placed 
in each case, was especially welcome, particularly in 
congested metropolitan areas. 

The next and latest forward step in the design and 
construction of loading coils has come about as the direct 
result of one of those fundamental scientific discoveries 
emanating from the Bell Telephone Laboratories to 
which reference was made in the early part of this article. 


PERMALLOY 


“Permalloy” is the name which has been given to a 
new material which has magnetic properties many times 
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greater than those of the best irons and steels hitherto 
available. It is an alloy of about 80% of nickel and 
20% of iron, specially heat treated. Permalloy was dis- 
covered by G. W. Elmen, in the Bell Telephone Labora- 
tories. One of its first important applications was to 
the continuous loading of transoceanic telegraph cables, 
where the high magnetic permeability which this sub- 
stance affords was a prime requisite. By winding a 
wire or ribbon of permalloy spirally over the telegraph 
wire in the submarine cable, the speed of signalling has 
been increased so that the traffic-carrying capacity of a 
permalloy cable is many times greater than that of 
submarine telegraph cables constructed in accordance 
with the previously existing art. Although permalloy 
in the form used for telegraph cables was wholly unsuited 
for use in making the cores of loading coils, the intrinsi- 
cally low hysteresis (that is, the lagging of magnetization 
relative to the magnetizing force) of this material en- 
couraged the Staff of the Bell Telephone Laboratories 
to seek for some means of utilizing it in loading coil 
construction. The technical skill of the metallurgical 
experts in the Laboratories was focussed upon the prob- 
lem of adapting permalloy so that its advantageous 
properties could be usefully employed in loading coils. 
The problem of developing the new alloy so that it would 
be suitable for use as a loading coil material, was a diffi- 
cult one, but the solution was found after continuous 
experimental work extending over several years and 
calling for the coordinated efforts of groups of specialists 
in the fields of chemical, electrical and metallurgical 
science. Keeping pace with the developments in the 
laboratories, was the work of the manufacturing engi- 
neers of the Western Electric Company who were re- 
sponsible for initiating plans for producing the new coils 
in large quantities as soon as the progress of the develop- 
ment work warranted this step. As the result of the fine 
cooperation of the Laboratories and the Western Electric 
organizations it has been possible to realize the advantages 
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from this latest step in the evolution of the loading coil 
at the earliest possible date. 


Fig. 5 shows, on the same scale, at the left a type of 
loading coil that represents the state of the art from 1904 
to 1916; in the middle the type of iron dust core coil 
that immediately preceded the permalloy coil; and at the 
right, the latest coil, having the powdered permalloy 
core, for use on interoffice trunk lines. The great reduc- 
tion in size is apparent and the very substantial saving 
in cost can be appreciated when it is realized that loading 
coils are being manufactured and installed on local and 
inter-city cables in the plant of the Bell System at the 
rate of about 700,000 a year. 


Fig. 4 shows, on the same scale, cases equipped with 
200 loading coils; that on the right being a case containing 
200 coils of the type immediately preceding the permalloy 
dust coil and that on the left containing 200 of the coils ~ 
with permalloy cores. The saving in the space occupied 
in the underground manholes where the cases are cus- 
tomarily installed is extremely important, particularly 
in metropolitan areas. These new coils are coming into 
use on new construction, but they will not displace the 
older coils already installed or render them obsolete. 





CONCLUSION 


While the use of permalloy is the latest step in loading 
coil development, there is no reason to believe that it 
will be the last. It is, of course, impossible to state 
what the next step will be, but judging from past ex- 
perience, one may look forward confidently to the time 
when further progress in fundamental research will bring 
about the production of still better coils. It is an out- 
standing characteristic of this loading coil development, 
in common with ‘so many subjects to which the research 
specialists of the Bell System devote their efforts, that in 
reducing an original idea to practice, a vast amount of 
work must be done, extending into every detail and con- 


[ 245 ] 











Bell Telephone Quarterly 





stantly pushing forward. At the present time, twenty- 
seven years after the discovery of the loading principle, 
development work to improve the coils is going on as 
actively as at any time in the past. 

The realization that the threshold of technical develop- 
ment in the telephonic art was crossed within the memory 
of men now living, serves as an inspiration to the younger 
research workers in the Bell System. As they solve 
problem after problem they find, unfolding at their feet 
and challenging their best efforts an ever-widening vista 
of new conquests waiting to be made. As in biology, 
the evolution of the telephone plant leads constantly 
from the simple to the complex. The Telephone Pioneers 
have blazed the trail; those who are following in their 
footsteps inherit the responsibility and the joy of extend- 
ing and expanding it into myriads of avenues of com- 
mercial and social communication, ready at all times 
and adequate in every respect to serve the growing needs 
of the Nation. 

FreperiIcK L. RuHopgs. 
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Scotland and Transatlantic Telephony 


ceeded in transmitting human speech across the 

Atlantic Ocean. Their experimentation and research 
made possible, eight years later, a notable demonstration 
of one-way transatlantic telephony, when telephone 
officials in New York talked continuously for two hours 
to a group of officials and scientists in London. 

From the experimental facilities set up for this 1923 
demonstration there has been developed a commercial 
two-way telephone circuit functioning daily in the public 
service as a telephone link between the United States 
and Great Britain, permitting satisfactory telephone 
conversation between any section of the two nations 
except during unusually severe atmospheric disturbances. 

No radical change has been made in the transmitting 
station since the experiments of 1923. Improvements 
in the radio transmitter have largely been of a detailed 
nature tending toward greater efficiency and reliability 
of operation. Considered from the transmission stand- 
point, substantially all of the great imprgvements realized 
have been in the means and methods used for receiving 
radio signals. One of the important factors was the 
adoption of a type of directional receiving antenna 
known as the “wave antenna.” Another important 
factor which resulted from a large number of quanti- 
tative measurements was the improved local atmospheric 
condition obtained by moving the receiving station to 
some northerly location. However, important as these 
factors were, they alone would not have assured success 
without the great amount of engineering skill and atten- 
tion to minute detail which was necessary throughout the 
precommercial experiments. 


What has been accomplished is now a matter of general 
knowledge. The published descriptions of the trans- 
atlantic radio telephone circuit have told how speech, 
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after leaving New York, passes over wire circuits to the 
high-powered radio transmitting station at Rocky Point, 
Long Island, whence it is amplified until the speech 
currents are measured in hundreds of kilowatts and then 
radiated into space. They have also described how, 
similarly, speech sent from London through the Post 
Office radio station at Rugby is received in Houlton, 
Maine, so attenuated by its 3,000-mile journey across 
the Atlantic Ocean that the speech currents are measured 
in millionths of millionths of kilowatts. They have ex- 
plained that these received speech currents, after amplifi- 
cation and detection, are sent on to New York over the 
circuits of the Long Lines. The part played by the 
receiving station at Wroughton, England, in this tre- 
mendous network necessary to the transatlantic radio 
telephone channel, has similarly been discussed. Recently, 
however, the British Post Office engineers have greatly 
improved their end of the transatlantic circuit by the 
construction of a new receiving station at Cupar in 
County Fife near the center of the east coast of Scotland. 

To those interested in telephony, Cupar has particular 
charm because of its associations with the ancestors of 
the telephone’s inventor. Mrs. Alexander Bell, the grand- 
mother of Alexander Graham Bell (Elizabeth Colville), 
was born at Cupar and is buried there. Conversations 
with the older inhabitants of this region in Scotland, 
bounded on the north by the Firth of Tay and on the 
south by the Firth of Forth, and in which Cupar is 
located, brought forth many references to lectures and 
demonstrations on subjects relating to sound and speech 
given in this vicinity by Professor Alexander Melville 
Bell, the father of the inventor. 

Geographical location is an important factor in any 
commercial radio receiving station. One of the greatest 
difficulties which the engineers engaged in this work 
have had to overcome is the circuit noise, produced by 
atmospheric electricity, commonly termed “‘static’”’. Ex- 
tensive experiments were carried out in the United States 
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(1) The old Parish Kirk at Cupar, Scotland. (2) A portion of the transmission line run- 
ning east from the receiving hut. (3) The group of buildings known as “Cupar Wireless 
Station.” Blebocraigs rises abruptly just behind the station. 











(4) By observing the indicating instruments on the power board, close supervision of the 
storage battery operation is obtained. (5) Looking west toward America along the middle 
antenna. (6) British Post Office Inspectors making some of the necessary adjustments 
on one of the receiving sets. This array of meters, dials and keys is quite different from 
the familiar broadcast receiver. (7) The receiving hut showing the terminal poles of the 
three transmission lines. (8) Maintaining one of the oil engines in the powerhouse. 
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and in England which indicated quite conclusively that 
noise could be reduced materially by moving the receiving 
stations in the respective countries to more northerly 
points. The results of these experiments led the American 
telephone engineers to locate the American receiving 
station in Maine, and similarly, following the series of 
tests conducted last summer by the British Post Office, 
their engineers concluded that for the success of the 
transatlantic radio telephone circuit with our present 
knowledge, it would be necessary for them to locate a 
receiving station at some more northerly point in the 
United Kingdom. Early in January the Post Office 
engineers actively began construction work on this 
station. The location selected is not entirely ideal for 
wave antenna construction, but its geographical location 
and many other factors have made it much better for 
reception of telephony than the receiving station previ- 
ously used at Wroughton. 

At the foot of Blebocraigs and overlooking Dura Den, 
about three miles from Cupar, the Post Office has now 
completed a group of small buildings which house the 
equipment necessary for amplifying the received radio 
signals from America and turning them into intelligible 
speech. 

From the receiving hut there are transmission lines, 
north, south and east, which bring in from the three 
antennae the minute currents which they have picked up. 
These three antennae are each to be 3144 miles long and 
point in the direction of America. Two of the antennae 
are now completed and the third has been started. A 
visitor standing on top of one of the nearby hills and 
looking out at these three lines, each as straight as it 
can be made and all parallel to one another, cannot help 
but be profoundly impressed with this really beautiful 
piece of outside plant engineering. 

These antennae, as the word implies, are feelers, and 
pick up the desired signals. They have the property of 
discriminating somewhat against signals which come 
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from other directions and which it is not desired to 
receive. The desired signals, which are picked up by the 
antennae, are carried into the station over the trans- 
mission lines. Undesired signals are received on the 
antennae to some extent with the desired signals and it is, 
of course, advantageous to eliminate them in so far as it 
is possible. For this purpose, a large amount of the 
undesired signals is also brought into the receiving hut 
from each antenna over transmission lines. The undesired 
signals are picked up by each antenna from a direction 
opposite to that of the signals from Rocky Point and 
contain only a small amount of the desired signal. By 
opposing the small amount of undesired signals, which, 
as has been noted, are received with the desired signals, 
with the same amount of undesired signals obtained by 
adjusting the amount and phase of these signals, the 
total amount of undesired signals fed into the amplifying 
system is reduced somewhat further. 

Two radio receiving sets are available for use as 
regular and emergency receivers in the Cupar radio 
station. In either of the radio receiving sets, the process 
described above for reducing the amount of interfering 
signals can be performed. Furthermore, the receiving 
sets amplify the currents received from the antennae 
about 80 TU (10,000 times) and change the radio fre- 
quency received (about 60 kilocycles) into the voice- 
frequency sent over the wire lines. 

No greater amount of power is required to operate 
the receiving station than is ordinarily used in a small 
repeater station. It is necessary to generate the power 
locally, however, on account of the isolated location of 
the station. The power is generated by fuel oil engines, 
which have connected to them dynamos for charging 
storage batteries. Station operation is generally carried 
out on a charge-discharge basis, but with one of the 
receiving sets operation on a floating battery basis has 
been found satisfactory. 

A considerable amount of auxiliary measuring and 
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testing apparatus is included in the Cupar receiving 
station equipment. Some of this apparatus is used as a 
part of the radio receiving set for testing its performance, 
for testing the wave antennae, and for testing the wire 
circuits which connect the Cupar receiving station with the 
London terminal of the transatlantic circuit. In addi- 
tion, however, there must be testing apparatus for ob- 
serving radio transmission conditions and this, for various 
engineering reasons, has been located in a separate build- 
ing some distance away from the receiving hut. 

In April it became necessary on several occasions 
to make use of the Cupar receiving station in order 
to maintain a satisfactory standard of telephone com- 
munication on the transatlantic radio circuit. During 
this past summer season the Wroughton receiving station 
has practically ceased commercial operation and almost 
all of the traffic has been received in England through 
Cupar. 

As a result of the constant engineering effort and 
study, of this and other allied communication problems, 
improvements are continually being made in trans- 
atlantic telephone communication. Development en- 
gineers, following their natural desire to always make 
something better, will continue to carry on their work, 
always endeavoring to make available to the telephone 
user the best facilities that modern scientific achieve- 
ment can afford. 


AustTIN BAILEY. 
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WENTY-FOUR centuries ago, Thales of Greece 

discovered the first electrical phenomenon. It is 

likely that man had made intelligent observa- 
tions long before. 

For the next twenty-three centuries after Thales, 
electricity was the subject of continuous experimenta- 
tion, but always the discoveries pertained to isolated 
facts which admitted of no correlation or useful appli- 
cation. Then, one hundred and twenty five years ago, 
this dormant chrysalis, so long in the primitive stages 
of development, broke forth into the realm of the ra- 
tional and practical. In 1799, Alessandro Volta, an 
Italian, made a transcendent discovery, that of the 
electric battery. From his pile, so called because it con- 
sisted of a number of copper, silver and cotton discs, 
wetted with salt water alternately and successively piled 
upon one another, evolved the dry battery. Such bat- 
teries formerly were used for the telephone at each sub- 
scriber’s premises and more recently returned to the 
home in the form of a radio B battery. In turn, came 
the storage battery which starts automobiles engines and 
supplies the electric current from the telephone office 
which speeds the spoken word of more than 25,000,000 
telephone users in the world today. Of batteries, there 
are many types, but all have the three characteristics 
of the pile, two electrodes and a liquid or paste con- 
taining acid, alkali or salt. 

Volta’s invention marked the beginning of a new era 
during which electricity has become the helper, the 
servant and the friend of man, rather than a mere play- 
thing on the one hand and a fearsome, treacherous 
tyrant on the other. Before Volta’s time electricity was 
known only as a spark. Sparks, lightning flashes in 
miniature, were produced by friction machines and, 
like the lightning, startled and shocked. The steady 
current of electricity was unknown. It has been fittingly 
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said that Volta tamed the electric spark. Today the 
scientist and engineer produces, controls, measures and 
puts to work this agent formerly regarded as whimsical 
and useless. 


Tue Voita Exposition at Como, ITALY 


Italy, justly proud of her illustrious son, asked scien- 
tific societies, engineering institutions and electrical in- 
dustry throughout the world to meet in Como, the native 
city of Volta, during the summer of 1927 in commemo- 
ration of the first centenary of his death. The committee 
in charge proposed to hold an exposition where present 
day electrical apparatus and machinery could be ex- 
hibited for the benefit and instruction of the people. 
Furthermore, for historical record, it would be appro- 
priate, through the presentation of papers, to take ac- 
count of electrical engineering advances and modern 
electrical theory, and to suggest problems yet to be 
solved in the years to come. Invitations to share in these 
ventures were sent to governments, private concerns and 
to notable scientists and engineers. 

These plans were successfully carried out and, on 
May 28 the Volta Exposition opened. The exhibits of 
the government communication departments of Austria, 
Czecho-Slovakia, England, France, Germany, Holland, 
Hungary, Italy, Japan, Sweden and Switzerland, to- 
gether with that of the Bell System from the United 
States, gave the exposition a distinctive international 
flavor. They were housed in the Villa Olmo, situated 
on the west bank of Lake Como, about a mile from the 
city. A display of telephone, telegraph and radio ap- 
paratus, both modern and historical, samples of cables 
and other outside plant equipment, photographs and 
charts, characterized practically all of the stands. 


BELL System EXHIBIT 


In the two beautiful rooms allocated to the Bell 
System, the only apparatus exhibited was of special 
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historical character, comprising a replica of Bell’s ex- 
hibit at the Philadelphia Centennial of 1876, the first 
commercial switchboard operating in New Haven, 1878, 
and models of early commercial telephones. 

The New Haven switchboard was operated to inter- 
connect two wall telephones of contemporaneous type 
installed in the two rooms. 

The use of these old-time instruments, in external 
appearance much like our present day receiver, proved 
of great interest to visitors. 

The Bell System exhibit was made particularly at- 
tractive by the hanging of four well known symbolic 
paintings, ““Weavers of Speech,” ‘“The Spirit of Service,”’ 
“Behind Your Telephone,” and “Long Distance Serves.” 
The spirit of communication embodied in these canvases 
helped greatly in making the visitor ‘‘telephone-minded.” 
There were also many charts, graphically telling the 
status of the telephone in the United States. About 
90 photographs, arranged on winged panels so as to be 
readily seen, gave the interested visitor an insight in 
the commercial, traffic, plant and scientific aspects of 
the industry. The telephotograph and television pictures 
attracted particular attention. A map of Bell System 
main trunk lines, flanked by pictures of the administra- 
tion buildings of the New York Telephone Company 
and the Pacific Telephone and Telegraph Company com- 
pleted the exhibit. 


Tue Visit oF THE KING oF ITALY 


The most distinguished visitor to the exhibit was 
Victor Emmanuel III, King of Italy. He officially opened 
the exposition on May 28 and during his tour of inspec- 
tion came to our rooms. When the King entered the 
doorway, having the words Stati Uniti d’America over- 
head, it was a great surprise to the writer to be greeted 
with a warm handshake and to hear in English “You 
are from the United States of America.” Then followed 
a brusque question “What is that?” The painting, 
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“‘Weavers of Speech,” was referred to. After I had 
given my understanding of the spirit of that picture, we 
walked about the room with a retinue of military, naval 
and civil authorities following, and paused for a moment 
before Bell’s centennial exhibit. As the King stood in 
front of the map of Bell System lines, attention was 
called to the three transcontinental routes linking the 
Atlantic and Pacific coasts by telephone. Finally, we 
stopped to look at the painting, ‘Long Distance Serves.”’ 
This depicts a modern man of industry and his telephone, 
with the United States spread out before him. Tiny 
buildings mark the location of the principal cities on 
this mental image of the man. As, in imagination, his 
finger can be placed on any city, so his telephone enables 
him to single out and to speak with any person in any 
city. “Splendid” was the royal comment on this con- 
ception of the telephone’s utility. 


THe ITALIAN GOVERNMENT COMMUNICATION EXHIBIT 


The exhibit of the Italian Post Office Department of 
Italy was the largest of the official exhibits housed in 
the Villa Olmo. In several rooms were displayed many 
historical pieces of telephone and telegraph apparatus, 
with a goodly portion devoted to the radio telegraph. 
One entire room contained early and original pieces of 
Marconi equipment. A number of fac-similes of Volta’s 
own handwriting, calculations and drawings made in 
note books, were of special interest. It was to be re- 
gretted that relics of Volta apparatus were not also 
displayed in this room. They were, however, to be seen 
at the Civic Museum in Como. Why they were not in 
the Villa Olmo can be readily understood when the 
circumstances are known. 

In 1899, the 100th anniversary of the discovery of 
the electric battery by Volta, an exposition of somewhat 
less scope than the present one was held in Como. The 
justly cherished and valuable relics and documents of 
Volta were removed from the Civic Museum and placed 
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on exhibition in the temporary building of the exposition. 
A disastrous fire completely destroyed the building and 
many of the Voltiana were burned. From photographs, 
nearly all of the apparatus have since been modeled and 
restored. There are today sixty-three original and 145 
replicas of Volta relics. Having in mind the loss of 1899, 
the authorities were unwilling to transfer them to the 
1927 exposition. 


Tue New Voutra TEMPLE 


Within a few months, a new and fitting building will 
be completed for the proper display of these Voltiana. 
Through the generosity of an admirer of the great in- 
ventor, a beautiful temple of white marble was given to 
the city of Como. It stands close to the shore of Lake 
Como, within a short distance of the splendid Volta 
monument in the heart of the business section of the 
city. In this temple, the work of Volta’s hands and 
mind will be preserved for all time. 


MANUFACTURERS’ EXHIBITS 


Manufacturers of communication equipment, forty in 
number, displayed their products in the temporary pa- 
vilions of the exposition. The greater share of these 
firms were Italian, including the Pirelli Company, large 
makers of cables. The International Standard Electric 
Company had the largest exhibit in the exposition. A 
five-kilowatt broadcast transmitter was in daily opera- 
tion, as was a public address system which entertained 
visitors in the gardens and others having afternoon tea 
in the restaurant. This firm also operated a small dial 
system exchange which inter-connected a number of 
telephones within the grounds. Trunk lines connected 
this system with the Como central office. A complete 
telephone repeater layout, P.B.X.’s, testing equipment, 
a railroad dispatching unit, samples of cable, and many 
individual items of inside telephone plant completed the 
indoor exhibit. Out-of-doors, along the paths of the 
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gardens, open wire construction, overhead and under- 
ground cables, manholes, and loading pots were shown. 

The Siemens and Halske Company of Germany had 
a finely appointed exhibit of communication and elec- 
trical measuring equipment as well as fire and burglar 
protection and street traffic control equipment. The 
booth of the Erikson Company of Sweden was charac- 
terized by a giant dial system subscriber’s bell box and 
hand set. It weighed several tons and was 15 feet square 
and 20 feet high. Perhaps the fact that impressed an 
American most as he made a tour of the stands was the 
display of so many varieties of hand sets. Conserva- 
tively estimated, there were at least 150 types. 

In addition to the communication division of the 
exposition there was a hydroelectric, light, power and 
electric railway branch. This was housed in a second 
temporary building. Many plaster models of Italian 
hydroelectric plants and their accompanying dams, built 
at strategic points at the base of the mountain, were 
of interest. In this division, thirty-seven concerns effec- 
tively displayed charts and maps regarding the progress 
of the electrical art involving large amounts of power. 


Tue Sik EXHIBITION 


The city of Como is a busy industrial city of 50,000 
people. Many silk mills dot the narrow flats between 
the mountains and the lake shore, while several hang 
precipitously on the lower slopes themselves. Twenty 
thousand silk workers are employed in these filatures. 
Mulberry trees fill the landscape of the nearby Lom- 
bardian plains. To have any kind of an exposition in 
Como and not have a silk division was unthinkable. 
Hence, a third temporary building housed a complete, 
operating silk mill. 


SCIENTIFIC AND ENGINEERING CONFERENCES 


The month of September saw a gathering of scien- 
tists and engineers from America, England and the Con- 
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tinent. The International Committee of Long Distance 
Telephony met in the early part of the month. In 
Europe, with about twenty-eight self-governed territories, 
each with its own economic outlook and needs, its own 
telephone administration, its own traditions and ideals, 
the provision of telephone systems crossing the various 
frontiers presents a difficult problem. The solution calls 
not only for the highest technical skill in the standardi- 
zation and operation of equipment, complete unanimity 
concerning traffic problems, but also sound judgment and 
mutual understanding. Early in 1923, at the invitation 
of France, the present committee was formed. The 
conclusions of the 1927 meeting and of previous meet- 
ings take the form of recommendations to administra- 
tions. Excellent work has been done on such matters 
as engineering specifications, reduction of inductive in- 
terference, a transmission unit and more efficient traffic 
methods. Although engineers of the Bell System are 
not members of this committee, they have been invited 
to attend several meetings and have been asked to give 
counsel and technical advice. 

From September 10 to the 15, the International Con-: 
gress of Telephony and Telegraphy assembled, and in 
thirty-five technical papers by representatives of six 
nations, rendered an account of stewardship and a report 
on the present-day status of the communication art. 
G. A. Campbell of the Research and Development De- 
partment, American Telephone and Telegraph Company, 
New York, read a paper entitled “The Practical Appli- 
cation of the Fourier Integral.” J. R. Carson of the 
same department spoke on the subject ‘“The Present 
Status of Wire Transmission Theory and Some of Its 
Fundamental Problems.” High Speed Ocean Telegraphy 
was described by O. E. Buckley of the Bell Telephone 
Laboratories, Inc., New York. A fourth paper, ‘“The 
Relation of Frequencies in Electrical Communication” 
was presented by R. N. L. Hartley, also of the Bell 
Telephone Laboratories. Colonel H. E. Shreeve, Tech- 
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nical Representative of the Bell System in London, took 
an active part in both conferences. The latter confer- 
ence was under the able direction of Doctor G. Di Pirro, 
Director of the Government Institute of Telephony and 
Telegraphy at Rome. Dr. Di Pirro also read a notable 
paper entitled “Some Types of Electric Lines with Vari- 
able Space Coefficients.”” There were many expressions 
of pleasure and satisfaction over the excellence of all the 
papers presented. They are to be subsequently printed 
in a single volume and made available to engineers 
throughout the world as a Volta Memorial. 

A Congress of Physicists gathered to do honor to 
Volta following the telephone and telegraph meetings. 
This conference was most appropriate, since Volta may 
be regarded as a pioneer physicist more than an engineer. 
The outstanding physicists and mathematicians from 
nine nations read papers and held discussions on the 
following general subjects, each covering a day’s pro- 
gram: structure of matter, applications of electricity, 
theory of electricity, physical optics and theory of matter 
and its radiations. Millikan, Compton, Wood, Pupin, 
Hall, Langmuir, Kenelly, and Duane of the United 
States made contributions. Several winners of the 
Nobel Prize in Physics took part. 

The Italian Institution of Electrical Engineers also 
held their annual technical convention in Como during 
the Volta Centenary. Several societies of lesser mem- 
bership met to hear papers by the leaders of their respec- 
tive branches of the electrical art. 

The Volta Memorial Committee has announced the 
successful completion of a campaign among electrical 
industries in the United States to raise $25,000 for the 
endowment of a Volta fellowship. The income from the 
endowment fund will be used to enable an Italian en- 


gineer to spend one year in an American University for 
study and research. 


J. O. PERRINE 
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Telephone Service Inaugurated Between 
the United States and Mexico 


N exchange of greetings between the Chief Execu- 
tives of the United States and Mexico marked 


the ceremonies inaugurating long distance tele- 
phone service between the two republics on September 29. 
Notable gatherings of government officials, members of 
the diplomatic corps and other guests were present at 
the exercises in the Pan American building in Washing- 
ton, D. C. and in the National Palace in Mexico City 
which were connected for the occasion by long distance 
telephone lines. 

Dr. L. S. Rowe, Director-General of the Pan Ameri- 
can Union presided at the ceremonies at the Washington 
end of the circuit and W. F. Repp, Vice-President of 
the Mexican Telephone and Telegraph Company directed 
the inauguration program in Mexico City. 

After Dr. Rowe’s opening remarks and a brief address 
by President W. 8. Gifford of the American Telephone 
and Telegraph Company, President Coolidge was con- 
nected with President Calles and through him extended 
his greetings on behalf of the United States to the Re- 
public of Mexico. The President of Mexico in turn re- 
plied to Mr. Coolidge’s greeting and sent the congratu- 
lations of his countrymen to their neighbors above the 
border. 

Similar exchanges of felicitations took place between 
W. J. Carr, acting secretary of state of the United 
States, and Genero Estrada, acting secretary of foreign 
affairs of Mexico, and between Manuel C. Tellez, Mexi- 
can ambassador at Washington, and Arthur Schoenfeld, 
chargé d’affairs of the United States in Mexico City. 
The program ended with the playing of the Mexican Na- 
tional Anthem by the U. 8. Army band, in Washington, 
and of the “Star Spangled Banner’ by the government 
band in Mexico City. 
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The Washington-Mexico City circuit it had been 
planned to use for the inauguration ceremony ran from 
the capitol city to New York, thence through Chicago, 
St. Louis and Dallas to Laredo, Tex., over the lines of 
the American Telephone and Telegraph Company, a dis- 
tance of 2,571 miles. From Laredo the route was over 
the lines of the Mexican Telephone and Telegraph Com- 
pany (a subsidiary company of the International Tele- 
phone and Telegraph Corporation) through Nuevo La- 
redo, Saltillo and San Luis Potosi to Mexico City, a dis- 
tance of 786 miles. The total length of the circuit was 
thus 3,357 miles. 


PLant Forces Mert Tornapo’s THREAT TO 
PREVENT CEREMONIES 


The most careful preparations had been made, an 
emergency circuit tested and at one o’clock on the after- 
noon of the twenty-ninth, everything was in readiness 
for the event. But Nature stepped in with a tornado 
that swept St. Louis and its surrounding sections and 
knocked the most painstaking plans askew. 


Regular and emergency circuits went out of service 
together—providing the material for one of tensest dra- 
mas in the history of the telephone. In three and a 
half hours, the Presidents of two republics were to talk 
to each other by long distance—and four minutes of 
high wind had wiped out the circuits which it had taken 
a week to prepare for the ceremony. 

Within fifteen minutes after the lines went dead, 
other routes were being selected. Chicago had been 
asked to get through to Muskogee, via Kansas City, to 
connect with the original circuit south of St. Louis. 
New York started work at once on setting up a route 
which doubled back through Washington to Atlanta and 
New Orleans to Shreveport where it picked up the origi- 
nal emergency circuit. At four o’clock communication 
was established with Mexico City over the latter circuit. 
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Meanwhile Chicago had got a circuit through Daven- 
port, Omaha, Kansas City and Joplin to Muskogee. 
Under ordinary circumstances these two routes would 
have been sufficient to insure dependable service. But 
to make assurance doubly sure, two other circuits were 
provided, the first from New York by way of Pittsburgh, 
Louisville and Memphis to New Orleans, and thence to 
connect with the original emergency circuit at Shreve- 
port, and the second from New York to Chicago, via 
Pittsburgh, thence through Terre Haute, Nashville, Mem- 
phis, Little Rock and Texarkana to Shreveport. The 
circuit over which President Coolidge greeted President 
Calles was that leading out of Chicago through Omaha 
and Kansas City. 

Two hundred men had sprung to the task of restoring 
in a few hours the work of a week or more—and had 
done it. The ceremony opened on the minute scheduled 
and was carried out as if nothing had happened. Inci- 
dentally, while all of this was taking place, crews of 
repairmen were wheeling into action at St. Louis. So 
rapidly was the work of restoring service carried out that 
when, the following morning, service to Mexico was 
opened for regular commercial traffic, the circuit used 
ran through St. Louis, as originally planned. 


Mr. Girrorp’s ADDRESS 


Following Dr. Rowe’s introductory remarks, Mr. Gif- 
ford spoke as follows: 


“We have met today to inaugurate the opening of 
telephone service between the United States and the 
Republic of Mexico. There could be no more appro- 
priate place for these ceremonies than the Hall of the 
Americas in this stately building, in the nation’s capital, 
of the Pan American Union. In behalf of the American 
Telephone and Telegraph Company, and the Interna- 
tional Telephone and Telegraph Corporation, I thank 
you most sincerely, Dr. Rowe, as Director-General of 
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the Pan American Union, for you hospitality and co- 
operation in making possible so fitting a setting. 

“From the time when the President of the United 
States talks with the President of Mexico, the two capi- 
tals will be within speaking distance of each other. What 
has made this possible are the new lines of the Interna- 
tional Telephone and Telegraph Corporation’s system in 
Mexico. Its associated company there has just finished 
786 miles of line between Mexico City and the border 
at Laredo, Texas. 

“At that point its wires connect with the long lines 
of the American Telephone and Telegraph Company 
which reach to all parts of the United States and con- 
nect to Canada, Cuba and Great Britain. 

“The inauguration of this service fulfills one of the 
specific objects for which the American Telephone and 
Telegraph Company was formed. The charter of the 
company, granted in 1885, read in part as follows: 


“‘ “To connect one or more points in each and every 
city, town or place in the State of New York with 
one or more points in each and every other city, town 
or place in said State, and in each and every other 
of the United States, and in Canada and Mezico; and 
each and every of said cities, towns and places is to 
be connected with each and every other city, town or 
place in said States and countries and also by cable 
or other appropriate means with the rest of the known 
world.’ 


“As this charter of forty years ago specifically men- 
tioned connections with Mexico, we are particularly glad 
to meet the enterprise of the International Telephone 
and Telegraph Corporation at the border and fulfill the 
obligation of service between the two countries. 

“At the time that charter was granted, ‘long distance’ 
is this country was about a hundred miles. The men 
who prophesied connection with Mexico under those con- 
ditions were both optimistic and far-sighted, and we are 
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glad to have been able to meet that part of their speci- 
fications, although we are still somewhat short of the 
prophesy for telephone connection with the rest of the 
known world. 


“By 1890 long distance was bounded by Boston, 
Washington and Buffalo. The long lines reached Chi- 
cago in 1892. They got to Denver in 1911 and San Fran- 
cisco in 1915. Since then two more transcontinental lines 
have been built and a radio telephone service opened 
to Great Britain. 


“In the history of telephony Mexico was first among 
Spanish speaking countries in the public use of the tele- 
phone. Four years after the invention of Alexander 
Graham Bell a telephone exchange was being operated 
in the capital of Mexico. Two years later the Mexican 
Telephone Company, the predecessor of the Mexican 
Telephone and Telegraph Company, began to operate. 
It is over the lines of the latter company, which is an 
associated company of the International Telephone and 
Telegraph Corporation, that the present messages are 
being transmitted. 


“Tt is perhaps even more interesting that what we 
believe to have been the first international telephone 
communication in the world was established between 
Brownsville, Texas, in the United States, and Matamoros, 
just across the border in Mexico, in October, 1883. 


“We are inaugurating today service between points 
far apart, but distance is not the main criterion. What 
we in the telephone business are chiefly interested in is 
service. Service is not getting one message through under 
favorable conditions for a record. Service is getting 
everybody’s messages through at all times and getting 
them through quickly, effectively and at a reasonable 
cost—in other words, providing a sure servant for the 
human intercouse of friendship and commerce. It is 
this which it is the ambition of the International Tele- 
phone and Telegraph Corporation and of the American 
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Telephone and Telegraph Company to provide between 
the two countries. 

“In opening such a service we are greatly honored in 
having it inaugurated by the President of the United 
States and officers of this Government, and the President 
of Mexico and officers of that Government.” 


PRESIDENT COOLIDGE’s GREETING 


In his greetings to President Calles, President Coolidge 
said: 

“T am deeply impressed, President Calles, by the sig- 
nificance of this occasion, marking, as it does, by these 
personal conversations of the Chief Executives of the 
two Governments, the inauguration of direct telephone 
communication between the Capital of the United States 
and the Capital of Mexico. Conspicuous among the 
accomplishments of the present age is the extraordinary 
development of means for facilitating communication be- 
tween the nations of the world. The past few years 
have seen most striking progress in international com- 
munication through the medium of the long distance 
telephone. The completion of this new telephone system 
between the United States and Mexico is very gratifying 
evidence of this progress. The new facilities thus pro- 
vided will promote a better understanding between the 
peoples of our countries. We owe a debt of gratitude 
to the engineering skill and public spirit on both sides 
of the boundary which have made possible this new link 
between Mexico and the United States. 

“T am happy to participate with you, Mr. President, 
in this auspicious ceremony, and to express to you and, 
through you, to the people of Mexico, my cordial 
greetings.” 


Tue Reprty oF PRESIDENT CALLES 


President Calles’ greetings, as translated by Col. Repp 
immediately after their delivery in Spanish, were: 
“T am greatly pleased to receive directly the greetings 
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of President Coolidge by means of the telephone which 
from to-day unites respectively Mexico and the United 
States, establishes an easy system of communication that 
favors the mutual development of the commerce of the 
two countries, perfects business negotiations and affords 
enormous advantages for contact between the inhabi- 
tants of both countries. This event, which must have 
an immediate beneficial influence, will also lead to im- 
provement in the relations between Mexico and the 
United States, as it is well known that closer contacts 
and better understanding of the material interests ma- 
terially influences the governments which direct nations. 


“T hope too, that this new telephone line will espe- 
cially serve from a social point of view to bring the in- 


dividual citizens of the two Republics daily into more 
cordial relations. 


“T sincerely congratulate His Excellency, the Presi- 
dent of the United States of America and, through him, 
the people of the United States, just as we congratulate 
ourselves on the occasion of the inauguration of this far- 
reaching improvement, and I cordially desire that this 
act may be a new element for achieving a spiritual union, 
the need of which grows from day to day. 


“Finally I take this opportunity to salute the Presi- 
dent of the United States of America to renew my fer- 
vent wishes that a new era of cordial understanding for 
the benefit of all begin from to-day, putting an end, if 
possible, to all those endless misunderstandings which so 
greatly interfere with the development of nations. 


“T send my greetings to the President of the United 
States with great satisfaction.” 


Tue GREETING OF THE ACTING SECRETARY 
OF STATE 


In extending the official greetings of the United States 
State Department, Mr. Carr said: 
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“Mr. Minister, my Chief, Mr. Kellogg, secretary of 
state, who is unfortunately absent from Washington to- 
day, telephoned me this morning and requested me to 
express to you his great regret that he could not be here 
and have the pleasure of personally speaking with you. 
In his absence, I am happy to have the honor and the 
privilege of participating with you in this ceremony in- 
cident to the establishment of direct telephonic communi- 
cation between your country and mine. 


“The improvements in the means of communication 
between nations, as well as between individuals, have 
always tended to promote better understanding and more 
harmonious relations. Let us hope that the international 
telephone service, which we are inaugurating to-day, may 
quicken and facilitate the commercial and practical in- 
tercourse between Mexico and the United States in the 
interest of the material prosperity of both countries and 
of the strengthening of the ties of friendship between 
them.”’ 


Tue Repty oF THE ACTING SECRETARY OF FOREIGN 
AFFAIRS OF MExIcOo 


An English translation of the remarks of Acting Sec- 
retary of Foreign Affairs Estrada, who also spoke in 
Spanish, is as follows: 

“Mr. Acting Secretary of State, I am very pleased 
indeed to congratulate your Excellency on this event of 
true importance in relations of every nature between 
Mexico and the United States. The Mexican Foreign 
Office takes great satisfaction of this first opportunity 
to talk directly to the State Department in Washington 
by taking advantage of the completion of a work, which 
will so effectively assure the contact of the two countries 
so closely linked throughout their history by geography 
and by trade. 
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“Please accept, sir, the assurance of my sincere hope 
that the inauguration of the telephone will be reason for 
solidarity and closer relations between our two nations.” 


Tue REMARKS OF THE MEXICAN AMBASSADOR IN 
WASHINGTON 


The Mexican ambassador also spoke in Spanish, an 
English translation of his greetings being as follows: 


“Upon greeting you cordially allow me in the first 
place on this exceptional occasion, which we owe to the 
kind invitation given to us by the directors of the Ameri- 
can Telephone & Telegraph Company, which inaugu- 
rates these important services, to express my sincere wish 
that we reciprocally congratulate ourselves upon the re- 
alization of a work which is due to the constructive 
powers of our two countries. The words which their 
Excellencies, Presidents Calles and Coolidge, and the 
Assistant Secretary of Foreign Relations of Mexico and 
the Assistant Secretary of State of the United States, 
have just exchanged over this line, have registered the 
undoubted testimonial of the interest with which our 
Governments have viewed this undertaking, which has 
such a great importance in the development and under- 
standing of our countries. 


“IT wish to invite your Excellency to contribute with 
me to the inauguration of the service which is now being 
celebrated, and to express the hope that the service may 
be availed of by the diplomats who are duly accredited 
in Washington and Mexico, that not only their acts but 
also those which our acts may inspire, being always in 
personal contact with our countries, will allow us to rep- 
resent them with greater effectiveness, sincerity and 
efficiency. 


“Please accept, my distinguished colleague, the assur- 
surance of my wish that your stay in Mexico may con- 
tinue to be pleasant.” 
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Tue Repity oF THE AMERICAN CHARGE D’AFFAIRS 
IN Mexico 


Mr. Schoenfeld, chargé d’affairs of the United States 
in Mexico, in replying to the remarks of the Mexican 
ambassador, said: 


“Mr. Ambassador, I have the honor to inform you 
that your message was received with the greatest pleasure. 
To have participated in this historic occasion is a special 
honor to those of us who are dedicated by our profession 
to the cultivation of friendly and more intimate relations 
between our respective countries. I congratulate you 
upon your part of the participation in this important 
event and desire to assure you that your sentiments and 
cordiality and co-operation are sincerely reciprocated.”’ 
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The First Employee of the Bell System 


is Honored 


employee on the evening of August 17, when 

President Walter 8. Gifford of the American 
Telephone and Telegraph Company was host at an 
informal dinner in honor of Robert W. Devonshire. 

As an appropriate place for the testimonial, Mr. 
Gifford selected Salem, Mass., his own birthplace, a 
city rich in telephone traditions. Mr. Gifford was born 
in Salem forty-two years ago, in the very month and year 
of the organization of the company he now heads. The 
telephone was then less than a decade old, many of the 
events of its earlier history having taken place in the 
historic Massachusetts town. 

Alexander Graham Bell, inventor of the telephone, 
made his home in Salem from October, 1873, to January, 
1876. He was living there at the time he invented the 
telephone on June 2, 1875. Here, in the home of Mrs. 
George Sanders, he conducted many of his early experi- 
ments. Here his assistant, Thomas A. Watson, was 
born. Here they conducted their first test of conversa- 
tion over a wire of any considerable length—an Eastern 
Railroad Company line between Salem and Boston. 
Here Bell delivered one of his first telephone lectures 
and demonstrations and it was on this occasion that the 
telephone first transmitted a newspaper report for the 
press, thus bringing to journalism a means for vitally 
improving its efficiency and public value. 

The tribute of the American Company’s president, 
representing a nation-wide communication organization, 
to its pioneer employee, amid scenes so reminiscent of 
its small beginnings, serves to demonstrate how new the 
telephone is in point of time, and how old it is in point 
of accomplishment. 

Mr. Devonshire entered the employ of the Bell Tele- 


. TRIBUTE was paid to the Bell System’s first 
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phone Company on August 10, 1877—just fifty years 
ago. He is still in the service, as a vice president of the 
American Telephone and Telegraph Company. His 
has been, accordingly, the unique privilege of participat- 
ing in the development of the telephone from its feeble 
beginnings to its present important position as an in- 
strumentality of nation-wide, universal service. It was 
in recognition of this distinction and, incidentally, of 
the fiftieth anniversary of his employment, that the 
dinner was tendered to him. 

Mr. Gifford presented to Mr. Devonshire, as a souvenir 
of the occasion, a watch bearing the inscription: 


A Testimonial 
to 


Rosert W. DEVONSHIRE 
the First Employee of the 
Bell System, August 10, 
1877 
Presented by President Watrmr 8. Girrorp 
Salem, Mass., August 17, 
1927 


Formal addresses were omitted. In presenting the 
gift to the guest of honor, Mr. Gifford briefly pointed 
out the significance of Mr. Devonshire’s long period of 
service and of the fact that the Bell System’s first em- 
ployee is still actively engaged in telephone work. Several 
of the other guests spoke informally of the earlier days 
of telephone history. 

The guests at the dinner included: Dr. Thomas A. 
Watson, assistant and associate of Dr. Bell in his early 
telephone experiments, the first man to hear speech 
transmitted over a wire; M. B. Jones, president of the 
New England Telephone and Telegraph Company; 
James T. Moran, president of the Southern New England 
Telephone Company and president of the Telephone 
Pioneers of America; Frederick A. Buttrick, formerly 
assistant treasurer of the American Telephone and Tele- 
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graph Company; C. A. Grant of the latter company’s 
Boston office; and Charles Eustis Hubbard and George 
P. Gardner of its Board of Directors. 

When Mr. Devonshire became associated with the 
Bell company, the telephone business, as a regularly or- 
ganized business, was barely more than a month old. 
The first telephone organization, officially known as the 
“Bell Telephone Company, Gardiner G. Hubbard, Trus- 
tee,” had been formed on July 9, 1877. Under this 
organization, Mr. Hubbard acted as trustee and executive 
officer, with Thomas Sanders as treasurer. 

Formal meetings of the organization were infrequent, 
and the actual management of its affairs fell upon the 
shoulders of Mr. Watson, with such advice and assistance 
as his associates were able to give him during occasional 
calls at the little office at 109 Court Street, Boston. These 
duties were heavy and the addition of a second member 
to the staff proved welcome to the youthful general super- 
intendent, who later wrote, “It was a red letter day for 
me when Thomas Sanders hired the first bookkeeper the 
telephone business ever had—the keen, energetic, syste- 
matic Robert W. Devonshire.” 

From the nature of his work, Mr. Devonshire worked 
with Mr. Sanders, but to him also fell a multitude of other 
duties. For some time after his employment, he and Mr. 
Watson constituted the entire office staff of the company, 
and had to share its responsibilities between them. As 
the increase of business made it necessary and the increase 
of income made it possible, other employees were taken 
on and, with their appearance, Mr. Devonshire was made 
chief clerk. This and more advanced positions he held 
in the succession of parent companies that finally gave 
way to the American Telephone and Telegraph Company, 
now the central organization of the Bell System. On 
March 20, 1906, he was appointed general manager of 
the American Bell Telephone Company, and on December 
16, 1913, he became a vice president of the American 
Telephone and Telegraph Company. 
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Economic Notes, Third Quarter 1927 


OLLOWING its annual custom, the Department 
of Commerce has recently published a study of 
the balance of international payments of the 

United States in 1926 (Trade Information Bulletin 503). 
The study this year represents the most comprehensive 
effort yet made by the Department to secure as inclu- 
sive and accurate statistics on all the items entering into 
our international payments that it has yet attempted. 
Some of the interesting points brought out by the study 
follow: 


1. The total of our merchandise exports and im- 
ports (including silver) as reported by official figures, 
$9,400,000,000, represented only 55% of the aggre- 
gate of debits and credits going into our international 
transactions during 1926; the rest representing the 
so-called “invisible” exports and imports, and also 
minor items not included in the foreign trade statis- 
tics, such as bunker coal sales to foreign vessels, 
contraband liquor imports, ete. 

2. The so-called net favorable balance of trade, 
the difference between the reported values of mer- 
chandise exports and imports, not including silver, at 
$377 ,000,000, was much smaller than the net balances 
on some of the “invisible” items. The largest net 
“invisible” items were as follows: 


“INVISIBLE IMPORTS” (Millions of Dollars) 


Now Inventapemte RBGOGM. .. 52. os osc cabecdwans cbantes 1,332 
Teeint Tee CO oirnicins voeeis cnn aveceecicn suae 646 
American Securities Bought Abroad................... 509 
Immigrants’ Remittances (Net)..................0000- 287 


“INVISIBLE EXPORTS” (Millions of Dollars) 
Repurchases and Redemptions by Foreigners of Their 


Securities and Investments Held by Americans...... 756 
Yield on Investments Abroad..................02e00- 678 
American Securities Sold Abroad...................... 636 
Increase in Foreign Balances Here...................-- 359 
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It is astounding to note that the first, third and fourth 
items in the table of “Invisible Exports,” representing 
flow of foreign capital and short-term funds to this 
country, aggregated no less than $1,750,000,000, exceed- 
ing the above item of new American investments abroad 
by more than $400,000,000. Clearly, the statement 
made in an article in the January, 1927, issue of this 
QUARTERLY, that for 1926 “the net effect of our loans 
abroad and foreigners’ payments to us on account of 
interest, principal, and repurchase of their own securi- 
ties may have been a balance of payments actually in 
our favor,” was conservative. In this same connection 
it may be noted that in four of the last five years, accord- 
ing to the calculations of the Department of Commerce, 
there has been a net increase in the amount of deposits 
kept in this country by foreigners; the net increase for 
the whole five years being not far from $900,000,000. 
Even without reading too much significance into these 
figures, one may see in them a reflection of the growing 
importance of the United States as an international 
money center. 

Lack of striet comparability of the figures presented 
year by year in the reports of the Department of 
Commerce makes it inadvisable to draw too easy con- 
clusions from the apparent tendencies in some of the 
figures. It is pretty clear, however, that there is a definite 
upward tendency in the following items: New American 
investments abroad; yield to Americans on foreign invest- 
ments; and American tourists’ expenditures abroad. 


* * * 


Much has recently been said in current comments on 
business conditions on the subject of the failure of the 
railroads to buy freight cars and locomotives in anything 
like the amounts which they formerly bought, or which 
the equipment makers have the capacity to produce. 
This failure to purchase customary amounts of equip- 
ment has been in the face of pretty steadily growing 
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freight traffic, year by year. The seven curves shown on 
the chart presented herewith tell most of the story behind 
the changed situation. They also indicate why the rail- 
roads have been able to make notable progress since 
1922 in reducing operating ratios. 

Most of the seven curves, all of which refer to freight 
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service, show clear seasonal characteristics with definite 
tendencies to reach high points or low points at certain 
seasons of the year. The four curves in the upper chart 
all show a marked upward tendency over the years, 
while the three in the lower chart show an equally marked 
downward tendency; in each case the direction being 
a reflection of increased efficiency. Railroads have in- 
creased the number of cars per train, the train speed, 
and as a result principally of these two, the number of 
net ton miles registered per train hour. They have also 
steadily increased the number of net ton miles pro- 
duced per employee. These four curves relate to the 
use of equipment, whatever the condition or character 
of the equipment. The three curves in the lower part of 
the chart bear on the other factor of the character of 
equipment. Two of the curves show that ever since the 
conclusion of the shopmen’s strike in 1922, the railroads 
have made marked progress in reducing the percentage 
of their freight locomotives and freight cars in unser- 
viceable condition. The third curve on the lower part 
of the chart indicates the great increase in efficiency 
in the use of coal, showing as it does a steady decline, 
interrupted only by seasonal factors, in the consump- 
tion of coal per 100 gross ton miles. Economy in coal 
is a function not only of better locomotives but of better 
operation of those engines. 

To this improved showing made by the railroads, 
various factors have contributed. These factors include 
not only more efficient equipment and better operation 
en route, but many others, including better yard facili- 
ties and practices, additional side track and other trackage 
facilities on the lines, increased installation of automatic 
signalling, and not least, growing cooperation between 
shippers and receivers of freight and the railroads. This 
last has made not only for better loading, but for more 
prompt unloading, better estimation of car needs by 
shippers, and more adequate meeting of those needs 
by the roads. In this work of cooperation, the regional 
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shippers’ advisory boards have played a leading and all- 
important role. 
* * * 

The National Bureau of Business Research has just 
published ‘‘Business Cycles: The Problem and Its Set- 
ting,’”’ by Wesley C. Mitchell. This is the first complete 
volume on this subject by Professor Mitchell since the 
publication of his famous “Business Cycles” in 1913. 
Business cycles are defined or described simply as “a 
species of fluctuations in the economic activities of organ- 
ized communities.” The author begins by indicating 
the various processes, economic, meteorological, or psycho- 
logical, which, according to the numerous writers on the 
theory of business cycles, are involved in and bring about 
business fluctuations. He then himself summarizes the 
various elements in national and international economic 
organization which, in his opinion, form the setting of the 
stage on which the drama of business cycles is enacted. 
Then follow two chapters which give, respectively, the 
contribution of statistics and the contribution of business 
annals to the problem. 

The book is written with the caution and meticulous 
carefulness of expression, characteristic of Professor 
Mitchell. Indeed, those especially who overlook the 
second half of the title will feel a disappointment in the 
failure of the book to reach conclusions about the busi- 
ness cycle, or about practically any of its aspects. Those, 
however, who are not committed to a single theory of 
business cycles and those who, whether in business or in 
academic circles, are daily concerned with current studies 
of business conditions and with business forecasting of a 
non-mechanical type, will derive much comfort from the 
volume. In one of the closing paragraphs Professor 
Mitchell says that it will be the task of a second volume 
“to give an intelligible account of business cycles, as we 
have come to conceive them.”’ Even this second volume 
must have as its leading question, “How do business 
cycles run their course?” rather than ‘What causes 
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business cycles?”’ ‘What we are seeking to understand 
is a complex of recurrent fluctuations in numerous inter- 
related processes. To learn what we can about the 
workings of these processes in their relations to one 
another and as a whole is the next step. When we have 
taken that step, it will be time to see what the question 
about the cause of business cycles means, and in what 
sense it can be answered.” 
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Abstracts of Recent Technical Papers 
from Bell System Sources 


Transatlantic Telephony,: by F. B. Jewett. This 
paper discusses in rather popular terms some of the 
outstanding problems which were met and solved in the 
course of the development of commercial transatlantic 
telephony. The discussion covers the use of single side 
band transmission, directive receiving antennae, and voice 
operated relays which permit of two way operation upon 
a single wave length. The possibilities brought to light 
by the extended study of receiving conditions are also 
described. 

Light Waves in Metals,? by Thornton C. Fry. When 
a wave of plane polarized light falls obliquely upon a 
conducting surface, it gives rise to a disturbance inside 
the conductor which has, among others, the following 
peculiarities: 

(a) It is neither plane nor elliptically polarized, but 

belongs to a third distinct category; 

(b) It does not travel with what is customarily called 

“the speed of light’’; 
(c) Its velocity varies with the angle of incidence. 


There are similar light waves in dielectrics and in 
free space. 

Thermal Agitation in Conductors,’ by H. Nyquist. At 
the December, 1926, meeting of the American Physical 
Society, J. B. Johnson reported the discovery and meas- 
urement of an e.m.f. due to the thermal agitation in 
conductors. The present paper outlines a theoretical 
derivation of this effect. A non-dissipative transmission 
line is brought into thermodynamic equilibrium with 
conductors of a definite temperature. The line is then 
isolated and its energy investigated statistically. The 


1 Scientific Monthly, August, 1927. 
? Opt. Soc. Amer. Jl., Vol. 14, page 473, June, 1927. 
* Phys. Rev., Vol. 29, page 614, April, 1927. 
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resultant formula is E,*dv=4kTRdv for the r.m.s. 
e.m.f. Ev contributed in a frequency range one cycle 
wide by a network whose resistance component at the 
frequency vis R. T and k are the absolute temperature 
and the Boltzmann constant. Experimental data are 
available for the audible range and there the agreement 
between the formula and the data is good. It will be 
observed that neither the charge nor mass nor any other 
property of the carrier of electricity enters the formula 
explicitly. They enter indirectly through R. The for- 
mula above is based on the equipartition law. If the 
quantum distribution law is used the expression becomes, 


E,?dv=[4hyR/(e/*T —1) |dv. 


The two expressions are indistinguishable in the range 
of the measurements. 

Some Possibilities and Limitations in Common Fre- 
quency Broadcasting,t by DeLoss K. Martin, Glenn D. 
Gillett, Isabel S. Bemis. Radio broadcast stations as- 
signed to transmit on the same carrier frequency may 
cause audible beat notes to be produced when their 
signals are received simultaneously, due to the inaccu- 
racies in the frequency adjustments of the transmitters. 
The radio broadcast transmission results that might be 
obtained from two or more stations transmitting on the 
same frequency with sufficient accuracy in frequency 
adjustment to eliminate audio-frequency beat notes are 
presented briefly in this paper. 

Two cases are considered, the first case where there 
is a difference in frequency of a few cycles and the 
second case where the frequency of the carrier signal 
for all stations transmitting on the same frequency is 
determined by a common oscillator. 

The results of preliminary experimental tests with 
the signals from a station in New York City and a sta- 
tion in Washington, D. C. are given. 


‘ Proceeding Institue of Radio Engineers, Vol. 15, Number 3, page 213 
March, 1927. 
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Introduction to Wave Mechanics,' by Karl K. Darrow. 
This article is devoted to a rather popular but com- 
prehensive survey of the new subject of wave mechanics 
which touches so closely upon the structure of the atom 
and the constitution of the electron. 


Quality Control,’ by W. A. Shewhart. The present 
paper gives simple detailed methods for determining from 
inspection data whether or not a product is being con- 
trolled in the sense of indicating the presence of assign- 
able causes of variation. The specifications of the 
desired quality must be arrived at by methods cus- 
tomarily used in setting engineering standards but when 
once they have been established, the statistical methods 
amplified in this paper make possible the most economical 
control of this quality. It interprets quality specifica- 
tions in terms of five different types of constant systems 
of manufacturing causes. The five types chosen are 
sufficient to cover the entire range and it is believed 
that only five types are necessary because sampling 
theory indicates that little practical advantage would be 
derived by endeavoring to sub-divide one or more of these. 


Television, by Herbert E. Ives. The chief problems 
presented in the accomplishment of television are dis- 
cussed. These are: the resolution of the scene into a 
series of electrical signals of adequate intensity for trans- 
mission; the provision of a transmission channel capable 
of transmitting a wide band of frequencies without dis- 
tortion; means for utilizing the transmitted signals to 
re-create the image in a form suitable for viewing by 
one or more observers; arrangements for the accurate 
synchronization of the apparatus at the two ends of the 
transmission channel. 


The Production and Utilization of Television Signals, 
by Frank Gray, J. W. Horton and R. C. Mathes. The 
design of a television system, once the fundamental 
principles are understood, involves a detailed considera- 

* Bell System Technical Journal, October, 1927. 
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tion of the methods by which the several important 
functions are to be performed. 


(1) In the present system the initial signal wave is 
obtained by sweeping a spot of light over the subject 
in parallel lines completely scanning it once every 18th 
of a second. The light reflected is collected by large 
photoelectric cells which control the transmitted current. 
At the receiving station the picture current controls the 
brightness of a neon lamp from which the received image 
is built up by means of a small aperture moving in syn- 
chronism with the spot of light at the transmitting sta- 
tion. For presentation to a large audience television 
images may be produced by a neon lamp in the form 
of a grid having a large number of separate electrodes. 
A high frequency excitation controlled by the picture 
current is distributed to the successive electrodes in 
synchronism with the spot of light at the transmitting 
station. 


(2) Space and time variations in the reflecting power 
of the subject are translated into time variations in 
signal strength. For design purposes these time varia- 
tions are represented by component frequencies, a mini- 
mum band of which must be properly transmitted to 
insure an adequate reproduction of the image. Within 
this band there must be maintained a certain degree of 
uniformity in the efficiency of transmission of the sepa- 
rate components. Also, their phases must not be per- 
mitted to shift unduly in relation to each other. 


(3) The design of the terminal amplifiers is based on 
the quantitatively determined characteristics of the pho- 
toelectric cells and of the neon lamps as well as on the 
limits imposed by the transmission study and by the 
characteristics of available transmission media, whether 
telephone line or radio system. The circuits employed 
at the transmitting station furnish an amplification such 
that the power delivered to the transmission medium is 
10"* times the power received from the photoelectric cells. 
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Synchronization of Television,s by H. M. Stoller and 
E. R. Morton. Synchronization of Television is the 
problem of holding two scanning disks so that their 
phase displacement is always less than four and one-third 
minutes of arc. A 240-pole synchronous motor of the 
variable reluctance type is used as a basis. Coupled to 
it a direct current motor carries the steady component 
of the load. Hunting is eliminated by a condenser in 
series with the two synchronous motors whose capaci- 
tance is slightly less than that required to tune the 
circuit. 

As the motor might lock into step in any of 120 
possible angular positions, only one of which would give 
the proper phase relations, a two-pole motor, with only 
one locking position, was provided by tapping the ar- 
mature of the direct current motor at two points and 
bringing out the leads to slip rings. This was used for 
synchronizing while the 240-pole motor, connected sub- 
sequently, held the close synchronism required. The 
disks rotate at 1062.5 r.p.m. which gives 17.7 cycles on 
the two-pole and 2125 cycles on the 240-pole motor. 

For transmission the synchronizing current is attenu- 
ated to a level of .6 milliwatt and amplified at the re- 
ceiving end. The 17.7-cyéle current is an undesirably 
low frequency for transmission over telephone cables and 
so is used to modulate a 760-cycle current through a 
polarized relay. This is demodulated at the receiving 
end, where a polarized relay by interrupting a local 
battery current gives a rectangular wave which acts 
through vacuum tubes on the field of the direct-current 
motor. 

Radio Transmission System for Television, by Edward 
L. Nelson. Presented at the Summer Convention of the 
A. I. E. E., Detroit, Mich., June 20-24, 1927. Starting 
from the general requirements imposed on the trans- 
mitting medium, this paper discusses the engineering of 
a radio system for television purposes and describes the 

* Bell System Technical Journal, October, 1927. 
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radio facilities actually employed for the recent Bell 
System demonstration. The tests to which the system 
was submitted to determine its suitability are outlined 
and the measured frequency-response characteristics are 
shown. An interesting phenomenon due to multi-path 
transmission, the production of positive and negative 
secondary images, is reported. A brief series of experi- 
ments concerned with the transmission of both voice and 
image ‘‘on a single wave-length” is also described. 

Power Plants for Telephone Offices,” by R. L. Young. 
The present paper gives a brief discussion of some of 
the more important problems connected with the supply- 
ing of power to telephone offices, and developments which 
are being perfected to bring about economies. Among 
the subjects discussed are the use of commercial types 
of charging generators together with appropriate filters, 
power factor correction, complete power unit assemblies 
for small installations, and the development of more 
nearly automatically controlled power installations with 
the object of reducing supervision. 

The New York-London Telephone Circuit,’ by 8S. B. 
Wright and H. C. Silent. This paper discusses the spe- 
cial provisions which are in use on the transatlantic tele- 
phone to compensate for the variability of the wire and 
ether paths, for the radio noise, and for the fact that 
two-way transmission is effected upon a single wave- 
length. So-called technical operators are in attendance 
at each end of the radio path and are equipped to adjust 
the magnitude of the speech currents entering the radio 
transmitters to such a value as to load these transmitters 
to capacity. The amplification introduced at the radio 
receivers can also be adjusted to compensate for changes 
in the transmission efficiency of the radio paths. Finally, 
voice-operated relays together with suitable delay cir- 
cuits are provided which so control the apparatus that 
at any given time it can transmit in but one direction. 
By this arrangement, a speaker’s voice upon leaving his 


? Bell System Technical Journal, October, 1927. 
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transmitting station cannot operate his own receiver al- 
though this is tuned to the transmitting wave-length. 

Wire Transmission System for Television,? by D. K. 
Gannett and E. I. Green. This paper deals with the 
transmission problems which were met and solved in 
connection with providing wire circuits from Washington 
to New York for the television demonstrations which 
took place on April 7, 1927, and following. For trans- 
mission of the television images a single transmission 
channel was set up combining the frequency ranges usu- 
ally assigned to telegraph, telephone and certain carrier 
channels. The special line requirements were met so 
successfully that the television images transmitted from 
Washington were indistinguishable from those transmit- 
ted locally. 


® Bell System Technical Journal, October, 1927. 
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CANADA-GREAT BRITAIN TRANSATLANTIC 
TELEPHONE SERVICE OPENED 


RANSATLANTIC telephone service between 

Canada and Great Britain, via New York, was 

inaugurated on October 3rd. The service was 
opened with appropriate ceremonies. Prime Minister 
King of Canada talked from Ottawa with Premier 
Baldwin at London, and the Canadian Minister of 
Justice, Mr. Lapointe, spoke with the British Director 
of Telephones and Telegraphs. 

The voices of the Canadian officials traveled over the 
long distance telephone lines from Ottawa to New York 
and out to the radio telephone transmitting station at 
Rocky Point, Long Island. There they were put ‘‘on 
the air” transmission across the Atlantic to the British 
receiving station at Cupar, Scotland, whence they were 
transmitted by telephone line to the listeners in London. 
The replies of the British speakers went over the tele- 
phone line to the radio transmitting station at Rugby, 
England, crossed the ocean and were received at the 
American wireless telephone receiving station at Houlton, 
Maine. From there they came by land line to New 
York and then up to Ottawa. 
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New YorK TELEPHONE COMPANY 


H. C. Carpenter appointed Vice-President in charge of Staff 
Functions. 

Entered the employ of the Bell System in Engineering 
Department, New York Telephone Company, November, 
1899; Assistant to the Engineer in charge of the sub- 
department of Fundamental Plans, July, 1900; Engineer 
in charge of that department, 1907; Engineer of the New 
York Telephone Company, 1909; Chief Engineer, Janu- 
ary 1, 1919; General Manager, January 1, 1924; General 
Manager, Down State Area, 1925; Vice-President in 
charge of Staff Functions, September 1, 1927. 


B. T. McCarter appointed General Commerical Engineer. 

Entered the employ of the Bell System as Commer- 
cial Engineer, American Telephone and Telegraph Com- 
pany, New York City, 1921; General Commercial En- 
gineer, August 1, 1927. 


MANHATTAN AREA 


Marshall B. Downing appointed Vice-President and Gen- 
eral Manager. 

Entered employ of the Bell System as Traffic In- 
spector, New York Telephone Company, November, 1899; 
Manager, Franklin Exchange, New York City, 1901; 
served as Supervisor of the traffic field forces in the 
district extending from Troy to Lake Champlain, of the 
Traffic Department of Rochester and surrounding terri- 
tory, of the Albany district, and as Acting Superinten- 
dent of Traffic for the New Jersey Division, New York 
Telephone Company; transferred to Southwestern Bell 
Telephone Company as General Traffic Superintendent 
in; Missouri and Arkansas, November, 1912; transferred 
to\the Michigan Bell Telephone Company as General 
Superintendent of Traffic, 1916; transferred to Bell Tele- 


[ 287 J 











Bell Telephone Quarterly 





phone Company of Pennsylvania as General Superin- 
tendent of Traffic, December, 1919; General Commercial 
Manager, March, 1923; General Manager, Eastern Penn- 
sylvania, exclusive of Philadelphia exchange, May 1, 1926; 
Vice-President and General Manager, Manhattan Area, 
September 1, 1927. 


R. H. Boggs appointed General Traffic Manager. 


Entered employ of the Bell System as a draftsman, 
New York Telephone Company, December, 1899; Chief 
Inspector, Brooklyn, New York and New Jersey Tele- 
phone Company, March, 1901; Traffic Chief, October, 
1902; Superintendent of Traffic, October, 1904; Traffic 
Chief, Newark, N. J., March, 1906; Traffic Chief, Brook- 
lyn, November, 1907; Division Superintendent of Traffic, 
January, 1908; Traffic Engineer, January, 1914; Division 
Superintendent of Traffic, December, 1919; Superin- 
tendent of Traffic, February, 1920; General Traffic 
Manager, Long Island Area, June, 1927; General Traffic 
Manager, Manhattan Area, September, 1927. 


Lone IsLaAnpD AREA 


J. J. Robinson appointed Vice-President and General Man- 
ager. 

Entered employ of the Bell System in New York 
City, 1899; Supervisor of Plant work in the Long Island 
Division of the old New York and New Jersey Telephone 
Company, 1907; Superintendent of Plant for the Bell 
Telephone Company of Missouri with headquarters in 
St. Louis, 1912, subsequently became General Plant Su- 
perintendent, Michigan State Telephone Company at 
Detroit, then General Plant Manager for the Southwest- 
ern Bell Telephone System. General Plant Manager, 
New York Telephone Company, March 1, 1924; General 
Manager, Long Island Area, June 1, 1927; Vice-President 
and General Manager, Long Island Area, September 1, 
1927. 
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P. N. Edwards appointed General Traffic Manager. 


Entered employ of the Bell System as Traffic Inspector, 
New York Telephone Company, July, 1913; Assistant 
Traffic Manager, October, 1916; Assistant District Traffic 
Manager, August, 1919; Engineer, September, 1919; 
Division Supervisor of Traffic, February, 1920; Super- 
visor of Traffic, October, 1922; Traffic Supervisor, July, 
1925; General Supervisor of Traffic, June, 1927; General 
Traffic Manager, Long Island Area, September, 1927. 


BrRoNX-WESTCHESTER AREA 


J. P. Downs appointed Vice-President and General Man- 
ager. 

Entered the employ of the Bell System at Cleveland, 
O., 1893; joined American Telephone and Telegraph Com- 
pany, 1902; Traffic Engineer, Pacific Telephone and Tele- 
graph Company, San Frar<isco, Cal., 1907; later becom- 
ing General Superintendent of Traffic; Assistant to the 
First Vice-President, New York Telephone Company, 
New York City, December, 1913; General Traffic Man- 
ager, November 15, 1920; Vice-President and General 
Manager, Bronx-Westchester Area, September 1, 1927. 


S. H. Crampton appointed General Plant Manager. 


Entered employ of the Bell System in New York 
City as Assistant Chief Foreman, New York Telephone 
Company, February, 1898; Supervisor, Brooklyn, Janu- 
ary, 1909; Superintendent of Construction, New York 
City, January, 1912; Division Superintendent of Con- 
struction, January, 1913; Division Installation Superin- 
tendent, July, 1921; Superintendent of Construetion and 
Engineering, January, 1923; Division Plant Superinten- 
dent, January, 1926; General Plant Manager, Bronx- 
Westchester Area, September, 1927. 


D. L. Stevens appointed General Commercial Manager. 


Entered employ of the Bell System as Clerk, American 
Telephone and Telegraph Company, New York City, 
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May, 1917; furloughed to American Red Cross Organiz- 
ation, May, 1917-July, 1917; Engineer, December, 1919; 
General Commercial Supervisor, New York Telephone 
Company, March, 1927; General Commercial Manager, 
Bronx-Westchester Area, September, 1927. 


W. D. Williams appointed General Traffic Manager. 

Entered employ of the Bell System as Service Inspec- 
tor, New York Telephone Company, May, 1905; Assistant 
Manager, February, 1906; Day Assistant Manager, May, 
1909; Traffic Engineer, May, 1911; District Traffic 
Manager, January, 1914; Central Office Manager, Janu- 
ary, 1914; District Traffic Manager, March, 1914; Oper- 
ating Methods Engineer; September, 1919; Division 
Superintendent of Traffic, February, 1920; Superintendent 
of Traffic, June, 1927; General Traffic Manager, Bronx- 
Westchester Area, September, 1927. 


UpstTaTE AREA 


J. W. Hubbell appointed Vice-President and General Man- 
ager. 

Entered the employ of the Bell System as a clerk 
with the New York and New Jersey Telephone Company, 
1902; Acting Manager, South Exchange, Brooklyn, 1903; 
Manager, Traffic Department, 1904; Central Office Man- 
ager, Newark, N. J., 1912; Traffic Engineer, the Bell 
Telephone Company of Pennsylvania, 1914; Engineer of 
Equipment and Buildings, 1917; commissioned a Major 
in the Officers’ Signal Reserve Corps, and organized the 
First Reserve Telephone Battalion at Philadelphia and 
was sent overseas, 1917; promoted to the rank of Lieu- 
tenant-Colonel and returned to this country as Division 
Signal Officer, 16th Division; Traffic Engineer, New York 
Telephone Company, 1919; General Traffic Engineer, 
1921; Chief Engineer, Upstate Division, July, 1925; Gen- 
eral Manager, Upstate Division, July, 1926; Vice-Presi- 
dent and General Manager, Upstate Division, Septem- 
ber 1, 1927. 


[ 290 ] 











Organization Changes 





BELL TELEPHONE COMPANY OF PENNSYLVANIA 


Philip C. Staples elected Vice-President in Charge of Op- 
erations. 


Entered the employ of the Bell System as salesman 
for the Chesapeake & Potomac Telephone Company, 
Baltimore, Md., 1904; Chief Clerk to the Atlantic Coast 
Division Manager, Bell Telephone Company of Pennsyl- 
vania, Philadelphia, Pa., March, 1909; Publicity Man- 
ager, June 1, 1910; Division Manager, Pittsburgh, March 1, 
1918; Division Manager, Philadelphia, September 1, 1918; 
Assistant to the President, December, 1919; Vice-Presi- 
dent in charge of personnel and public relations, 1920; 
Vice-President in charge of operations, October 1, 1927. 


Hobart C. Young appointed Vice-President in Charge of 
Personnel and Public Relations. 


Entered the service of the Bell System as a commer- 
cial student at Pittsburgh, Pa., 1910; served in Pitts- 
burgh, New Castle, and Erie; Local Manager, Warren, 
Pa., July 1, 1913; Local Manager, Erie, Pa., January 1, 
1914; District Manager of the Erie District, 1918; Editor 
of the Telephone News, Philadelphia, Pa., December 1, 
1919; Executive Assistant, June, 1922; Commercial Man- 
ager, Philadelphia District, September 1, 1923; Division 
Manager of the Eastern Division, February 1, 1926; Gen- 
eral Commercial Manager of the Eastern Area, May 1, 
1926; Vice-President in charge of Personnel and Public 
Relations, August 1, 1927. 


John T. Harris appointed Vice-President. 


Entered the employ of the Bell System as installer 
for the Central Pennsylvania Telephone & Supply Com- 
pany, Altoona, Pa., October, 1898; District Manager, 
Philipsburg, Pa., January 1, 1900; Manager, Altoona, Pa., 
1901; Traffic Supervisor for the Pennsylvania Telephone 
Company, Harrisburg, Pa., January, 1907; Division Traf- 
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fic Manager for Harrisburg Division, 1908; Traffic Su- | 
perintendent, Harrisburg, February, 1914; Traffic Super- 
intendent, Pittsburgh, 1920; General Traffic Manager, 
Philadelphia, March, 1923; Vice-President, August 1, 
1927. 


EASTERN PENNSYLVANIA, ExCLUDING 
PHILADELPHIA EXCHANGE 


Edward M. Prisk appointed Vice-President and General 
Manager. 


Clerk for the Peoples Telephone Company, Wilkes- 
Barre, Pa., 1899; served as Secretary to the General 
Manager of that company, Secretary to the General 
Manager of the Lackawanna Telephone Company, with 
headquarters at Scranton; served successively as Book- 
keeper, Assistant Auditor, Generai Auditor, and finally 
Assistant General Manager of the Consolidated Tele- 
phone Companies of Pennsylvania, 1910 to 1913; Vice- 
President and General Manager of the newly organized 
Consolidated Telephone Company in Eastern Pennsyl- 
vania, 1913; Vice-President and General Manager, Le- 
high Telephone Company, 1924; Vice-President, and Gen- 
eral Manager for Eastern Pennsylvania, excluding the 
Philadelphia Exchange, August 1, 1927. 


J. R. Anderson appointed General Commercial Manager. 


Entered Bell System as Clerk, Bell Telephone Com- 
pany of Pennsylvania, May, 1909; Chief Clerk, Dela- 
ware and Atlantic Telegraph and Telephone Company, 
October, 1910; Bell Telephone Company of Pennsyl- 
vania, May, 1914; District Manager, November, 1919; 
Executive Assistant, September, 1920; General Commer- 
cial Supervisor, July, 1921; Assistant to General Man- 
ager, May, 1926; General Commerical Manager, Eastern 
Territory, September, 1927. 
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PHILADELPHIA AREA 


Herbert L. Badger appointed Vice-President and General 
Manager. 


Entered the employ of the Bell System with the 
Western Electric Company, New York, as Assistant in 
charge of telephone work in the Drafting Department, 
1897; resigned to accept a position with an electrical 
manufacturing company in charge of Switchboard De- 
partment, November, 1901; reentered the employ of the 
Bell System in Engineering Department, Bell Telephone 
Company of Pennsylvania, March 24, 1902; Plant Su- 
perintendent, Scranton, Pa., July, 1909; District Super- 
intendent of Plant in charge of Scranton, Allentown and 
Wilkes-Barre Districts, 1910; Plant Superintendent in 
charge of all Plant Operations in the Pittsburgh Division 
outside of Allegheny County, 1913; Division Superinten- 
dent of Plant, Pittsburgh, April, 1915; Chief Engineer, 
1919; General Superintendent of Plant, November 26, 
1919; General Manager, Philadelphia Area, May 1, 1926; 
Vice-President, August 1, 1927. 


THE DELAWARE AND ATLANTIC TELEGRAPH AND 
TELEPHONE COMPANY 


Effective October 1, 1927, this company took over 
operations in the entire state of New Jersey and changed 
its name to THE New JERSEY BELL TELEPHONE COMPANY. 


Chester I. Barnard elected President. 


Entered the employ of the Bell System as a translator 
of foreign languages, Statistical Department, American 
Telephone and Telegraph Company, New York City, 
1910; following this was given the task of getting up 
Contract Order routines for the Associated Companies; 
Acting Commercial Engineer, 1913; Commercial Engi- 
neer, January 1, 1915; Assistant Vice-President and Gen- 
eral Manager, Bell Telephone Company of Pennsylvania, 
December, 1922; General Manager, March, 1923; Vice- 
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President and General Manager, 1925; Vice-President in 
charge of Operations, May, 1926; President, Delaware 
and Atlantic Telephone Company, September 1, 1927. 


George W. McRae elected Vice-President. 


Entered the employ of the Bell System in the Toll 
Traffic Engineering Branch, American Telephone and 
Telegraph Company, New York City, 1910; Toll Traffic 
Engineer, June, 1920; Chief Engineer, Illinois Bell Tele- 
phone Company, July 1, 1922; Chief Engineer, New York 
Telephone Company, 1923; General Manager of the New 
Jersey Area, June, 1925; Vice-President, Delaware and 
Atlantic Telephone Company, September 1, 1927. 


Frankland Briggs elected Vice-President and General 
Counsel. 


Entered the employ of the Bell System in the office 
of the General Attorney of the Eastern Group, New 
York City, 1913; Attorney in charge of commission mat- 
ters, New York Telephone Company, 1919; Vice-Presi- 
dent and General Counsel, Delaware and Atlantic Tele- 
phone Company, September 1, 1927. 


Harland A. Trax appointed General Auditor. 


Entered the employ of the Bell System in Traffic De- 
partment of the Central District Telephone Company at 
Pittsburgh, Pa., as Service Inspector, July, 1904; Chief 
Service Inspector, 1905; District Superintendent, 1907; 
Commercial Engineer, 1908; Assistant to the Commercial 
Statistician, Bell Telephone Company of Pennsylvania 
and Associated Companies, Philadelphia, Pa., 1910; As- 
sistant to the General Commercial Engineer, 1913; Chief 
Accountant, New York Telephone Company, New York 
City, June 1, 1914; served in the great war as First 
Lieutenant of the Signal Corps and Captain of the Bureau 
of Aircraft Production, July, 1917 to March, 1919; Gen- 
eral Auditor, Delaware and Atlantic Telephone Company, 
September 1, 1927. 
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S. C. Ormsbee elected Secretary and Treasurer. 


Entered the employ of the Bell System in Contract 
Department, Central New York Telephone Company, 
Syracuse, N. Y., March, 1905; Auditing Department, 
January, 1906; Assistant to Vice-President, June, 1906; 
Assistant to the President, Friendship Telephone Com- 
pany, July 1, 1910, acting as Secretary of a number of 
smaller affiliated companies and Treasurer of others; 
Secretary-Treasurer of the Friendship Telephone Com- 
pany, February, 1921; Secretary and Treasurer, Delaware 
and Atlantic Telephone Company, September 1, 1927. 


W.G. H. Whitaker appointed Chief Engineer. 


Entered the employ of the Bell System, New York 
Telephone Company, September, 1905; handled various 
engineering problems under company’s Engineer in charge 
of Fundamental Plans; Chief of the Bureau of Unit 
Costs, 1914; Transmission Engineer, 1919; Engineer of 
Toll Plant Extension and Transmission, 1920; Chief En- 
gineer, Northern New Jersey Area, June 1, 1925; Chief 
Engineer, Delaware and Atlantic Telephone Company, 
September 1, 1927. 


E. H. Dyer appointed General Commercial Manager. 


Entered the employ of the Bell System in Newark, 
N. J., business office, New York Telephone Company, 
1910; Commercial Manager, Elizabeth, N. J., 1911; Spe- 
cial Agent on Division Problems in Northern New Jersey 
and later in General Commercial Engineer’s office in 
New York, August, 1912; Chief Clerk to the General 
Manager, January, 1914; assigned to special duties with 
American Red Cross at Washington, D. C., 1917; Dis- 
trict Commercial Manager, Westchester Area, New York 
Telephone Company, October, 1917; Division Commer- 
cial Supervisor for the western part of New York State, 
with offices in Buffalo, 1919; Division Publicity Manager, 
New York, December, 1919; Commercial Supervisor, 
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April, 1920; General Commercial Manager, Northern New 
Jersey, June, 1925; General Commercial Manager, Dela- 
ware and Atlantic Telephone Company, September 1, 
1927. 


F. E. Congdon appointed General Plant Manager. 


Entered the employ of the Bell System as Special 
Inspector, New York Telephone Company, New York 
City, later advancing to positions as Wire Chief of Cen- 
tral offices, 1896; District Inspector in charge of all 
Central Office Maintenance Forces, Manhattan and the 
Bronx, 1906; Division Equipment Supervisor, Manhattan, 
Bronx and Westchester Area, 1910; Division Plant Su- 
perintendent, Southern Manhattan, 1923; Division Plant 
Superintendent, Northern New Jersey, July, 1924; Gen- 
eral Plant Manager, June, 1925; General Plant Manager, 
Delaware and Atlantic Telephone Company, Septem- 
ber 1, 1927. 


L. R. Scovill appointed General Traffic Manager. 


Entered the employ of the Bell System, New York 
Telephone Company, 1906; Division Traffic Engineer for 
Long Island, 1912; special service with the Bell Tele- 
phone Company of Pennsylvania and Chesapeake and 
Potomac Telephone Company, 1914; during the War, 
handled General Traffic Engineering work for special 
army camps, 1917; Supervisor of Traffic for Manhattan, 
Bronx and Westchester, 1920; General Supervisor of 
Traffic, 1922; General Traffic Manager, Northern New 
Jersey Area, June, 1925; General Traffic Manager, Dela- . 
ware and Atlantic Telephone Company, September 1, 
1927. 


WeEsTERN Exectric Company, INc. 


J. W. Bancker elected a Director and Vice-President. 


Entered the New York Shops, 1892; Clerk in Payroll 
Department, 1893; Head of the Payroll Department, 
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1894; transferred to the Cost Department, 1896; Head 
of the Cost Department, 1898; Secretary to the Super- 
intendent of the New York Shop, January, 1901; in 
charge of the Material Department, 1902; Chief of the 
Shops’ Stores Department, 1905; Assistant Superinten- 
dent of the New York Shop, 1907; Superintendent, 1909; 
‘Assistant Manager of Hawthorne Works, January, 1911; 
Assistant General Superintendent, October, 1913; Assis- 
tant Vice-President, Western Electric Company, 1923; 
Director and Vice-President, July 1, 1927. 


W. F. Hosford appointed Comptroller of Manufacture. 


Entered the Clinton Street Shops, Chicago, IIl., 1900; 
Production Department, 1903; Method Department, 
1909; Head of the Method Department, 1914; Assistant 
Technical Superintendent, 1918; Head of the Technical 
Branch, 1920; Superintendent of the Development Branch, 
1922; Staff Engineer to the Vice-President in charge of 
Telephone Department, New York City, 1925; Engineer of 
Manufacture, January, 1926; Comptroller of Manufac- 
ture, August 1, 1927. 


David Levinger appointed Engineer of Manufacture. 


Entered the Engineering Methods Department, New 
York City, 1910; held various positions as Section Chief, 
Department Chief, and Division Head, followed by ad- 
vancement to Head of the Manufacturing Development 
Branch; appointed Engineer of Manufacture, August 1, 
1927. 


BELL TELEPHONE SECURITIES COMPANY 


Arthur W. Page elected a Director and President. 


A. B., Harvard, 1905; editorial work, Doubleday, Page 
& Co., 1905; editor, The World’s Work, 1913-1926; Vice- 
President, American Telephone and Telegraph Company, 
January 1, 1927, and also, on August 1, 1927, Director 
and President, Bell Telephone Securities Company. 
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BreL_L TELEPHONE COMPANY OF CANADA 


R. V. Macaulay appointed Chief Engineer. 

Entered employ of the Bell System, General Traffic 
Department, Bell Telephone Company of Canada, 1919; 
Engineering Department, 1924; Chief Engineer, Septem- 
ber, 1927. 
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